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Fig. 10.... Room Temperature Pattems for Panel-air
System with Water-cooled Luminaires

uals to temperature deviations from the optimum was in-
creased considerably over the observed tolerance for systems
where all cooling was accomplished with the air supply. The
increased tolerance is due partly to the uniform floor-to-ceiling
temperature patterns developed with panel systems. Fig. 10
ghows the results of placing strings of fine wire thermocouples
in. several locations in a water-cooled luminaire panel-air
system .1
INSTALLATION COSTS

When oompaxed with other types of systems which ‘do not
eompromise interior conditions, panel-air systems will usually
be somewhat higher in cost -when considering only the me-
chanical contract. However, their use fmquent.ly w111 pernut
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CHAPTER 4

HEAT PUMP SYSTEMS FOR AIR- CONDITIONING
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HE six common heat pump circuits, with mpect to the
hastsoumandheatmnksaswella.stb used

denser (where the heat is supplied by the high temperature

to supply the heating and cooling effect to the conditioned
space, are xscumdmChprerbBolthe 1961 GmEAm:
Dara Book.

in addition to these basic circuits, there are many other
instances, particularly in larger central plant type installa-

refri ), valve 1, zone conditioners, and a circulating
pump. The cold water cireuit consists of the chiller (where heat
is taken from the water by the low temperature refrigerant),
valve 4, exch:mger (where heat is taken from the well water),

valve 1, and a lating pump. The refri ing com-
pressor is operated to maintain the desired entering water
d simul- to the cond:

tions, where heating and cooling may be req
taneously or where coolmg and rehmt is needed to maintain
a specxﬁc

. Various possible heat pump arrangements to ac-
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of interior floor area of normal general office space using two

water lmee of Mg in. copper tubmg nnd two 434 in. round ducta
ying air at
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complish these and other such operating eycles, together
with methods of improving the per of the install,

ture and relative,

Similarly, cooling may be exclusively obtained in the cycle
of Fig. 1 by opening valves 2 and 3 and closing valves I and 4.
With this arrangement, the cold water circuit will consist of
the chiller (where heat is removed from the water by the low

tion, are described and illustrated in this chapter.

EFFECT OF STRUCTURE ON SYSTEM DESIGN
The trend of modern buildings is to employ double glazed

windows and better insulation, as well as to use more and-

more internal areas’ with considerably higher internal heat
gain from lights, people, tabulating machines, and other
similar heat dissipating equipment. Systems for such build-
ingp are normally required, particularly during mild weather,
to furnish heating to the exterior zones and cooling to the
interior zones, simultaneously. In many instances these sys-

tems may have to change dmly or even hourly, between the

heating and cooling cycle, in order to maintain the required
indoor conditions.

The heat pump 15 exceptionaly qualxﬁed for such apphm—
tions and f) 0ws 8 i

refrigerant), valve 2, zone conditioners, and a
cu'culntmg purup. The warm water circuit consists of '.be con-
denser (which receives the heat from the refrigerant), valve 3,
exchanger (where heat is rejected to the well water), valve 2,
and a circulating pump. The refrigerating compressor is
operated {0 maintain the desired water teraperature entering
the chiller.

During the intermedi: 1t heating and
cooling may be provided by a cycle such as shown in Fig. 1,
by modulating valves 3 and 4 when valves 1 and 2 are open.

_Valve 3 is usually adjusted to maintain 110-120 F water in

the condenser circuit and valve 4 to maintain 45-50 F in the
chiller circuit. The excess heating and cooling effect is wasted
to the exchanger which in turn passes it on to the well water.

cost over other systems, b of xt.s abxhty to
transfer heat from an interior zone, for instance, where cooling
may be desired to the exterior where heating mny be needed.
! OPERATING CYCLES
Figs. 1, 2and 3 show three of the several possibk

eycles for smultaneously pmvndmg heating and ooolxng Flg 1
illustrates one method of using water as the heat source and
. gink-and ag the heating and cooling medium. Similarly, the

.+ ¢ycle of Fig. 2 uses air as the heat source and heat sink, and

8 non-freeze liquid as the heating and cooling medium. In
these two dwgns the compressor, condenser, chiller snd all
refrigerant piping snd ies can bep bldd at the
factory and shipped as a ¢ unit with 8 hermeti iy
sesled refrigerant cireuit. The compresgor, with a fixed ra~
frigerant circuit between the condenser and chiller, is not
shown. Also, the various automatic valves and controls
. beeded for a particular installation, to obtain a desired per-
fnrmance have not been included.
“ The cycle shown by Fig. 1 is very flexible and the heating
or cooling medium is instantly available at all times, Heating
. ay be exclusively provided to the sone conditioners by
l'ﬂsn'lgv!\lves2xmd3and opening valves 1 and 4. With the
valves in' these positions, the water will be divided into two
&eparate circuits. The warm water circuit consists of the con-
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MEATING CYCLE: VALVES | OPEN AKD ® CLOSED.

COOLING CYCLE: VALVES ZOPEN AND | C103£0.
INTERMEDIATE CYCLE: VALVES | AND 2 OPEN AS REQUIRED.
VALVES 3 AKD 4 MOOULATING TO WAINTAIN OESIRED WATER
TEKPERATURES,
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circut. The well wator can be supplied directly fo the condenser and
instead of indirectly through the exchonger.

Fig. 1 .... Water-to-Water Heat Pump Cycle*




